were effective on protoplast isolation, seedling age is critical factor in achieving high protoplast yield.
Older seedlings had reduced yields, which may be due to secondary wall components resistant to enzyme digestion (Babasby and Shepard, 1983) .
Healthy protoplasts were spherical, as little as 0.5 M mannitol caused their deformation. Long period of incubation had a deleterious effect on the shape and yield of protoplasts. Although high yields of protoplasts was obtained from cotyledon in all cultivars, the preferred tissue source for protoplast isolation is still the leaf (Bidney et al., 1983) even though the mesophyll protoplasts of Brassica species have been found difficult to culture (Ulrich et al., 1980) . First and second cell divisions were observed in protoplasts within 4 and 5 to 7 days from the start of culture, respectively in some species of Brassica and Raphanus (Fig. 2) obtaining reproductive regeneration may depend on the genetic variability of the plant materials (Matsubara and Hegazi, 1990 Table  3 . Evaluation of the cruciferous species for protoplast yield, division, callus fresh weight and regeneration of shoots and roots from calli derived from protoplasts. Hildebrandt, 1969), and BA promoted plant regeneration from rape stem segments . Efficiency in calli formation was gained by improving the medium used at an early stages of culture and subsequent weekly additions of fresh medium.
Our results indicate that we have improved the protoplast culture technique for the propagation of cruciferous plants although the plant regeneration capacity is still considered low. Kishimoto (1990) was successful in regenerating shoot from a Japanese radish callus but this is the first report in which a complete radish plant was regenerated from protoplasts.
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